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DESCRIPTION 

MOBILE COMMUNICATION DEVICE AND SCREEN SWITCHING METHOD FOR 

MOBILE COMMUNICATION DEVICE 



5 TECHNICAL FIELD 

[0001] The present invention relates to a mobile 

communication device, and in particular to screen switching 
technology for two screens that differ in size. 

10 BACKGROUND ART 

[0002] There have been remarkable developments in 

mobile phones, which are mobile communication devices, 
including the ability to access websites and display web 
pages on the main screen, in addition to calling functions. 

15 Also, mobile phones have become predominantly folding- type . 
Folding- type mobile phones are provided with not only a main 
screen, but also a sub screen on the surface of the flip in 
a closed state. 

However, the main screen is, for example, 240x3 20 dot 

20 in size, while the sub screen is only 120x160 dot in size. 
[0003] It is for this reason that accessing websites and 

displaying web pages is conventionally limited to the main 
screen. Supposing that a retrieved web page were to be 
displayed on the sub screen, the size of characters displayed 

25 on the main screen would need to be reduced for display on 
the sub screen. In this case, it would be necessary to access 
the website again, reacquire the web page, and display the 
characters at a reduced size on the sub screen. The reason 



for this is that browsers can only perform a display according 
to the size of the display screen. 

[0004] Note that display control of main screens and sub 

screens is disclosed in, for example, patent documents 1 and 
2. 

Patent document 1: Japanese Laid-Open Patent 
Publication No. H10-13288 (1998) 

Patent document 2: Japanese Lald-Open Patent 
Publication No. 2003-298703 

DISCLOSURE OF THE INVENTION 
PROBLEMS SOLVED BY THE INVENTION 

[0005] However, displaying the same web page on the main 

screen and the sub screen conventionally requires 
communication with the website since content must be 
reacquired if the main screen and sub screen have different 
screen sizes (i.e., resolutions). 

In view of the above issue, an object of the present 
invention is to provide a mobile communication device that 
can display a desired web page on both the main screen and 
the sub screen without reacquiring content . 

MEANS TO SOLVE THE PROBLEMS 

[0006] The above object is achieved by an 

openable/closable mobile communication device having a first 
display screen and a second display screen that differ in 
screen size, and including a storage unit operable to store 
data; and a display control unit operable to read the data 



stored in the storage unit and display the data on the first 
display screen with a device main body in an opened state, 
and read the same data and display the data on the second 
display screen with the device main body in a closed state. 

EFFECTS OF THE INVENTION 

[0007] According to the above structure, the same data 

that is displayed on the first display screen, which is the 
main screen, can be displayed on the second display screen, 
which is the sub screen, depending on whether the mobile 
communication device is in the opened state or the closed 
state. Consequently, data information displayed on the 
first display screen can be displayed on the second display 
screen without reacquisition by communicating again. As a 
result, the present invention can save needless 
communication fees . 

[0008] Also, a screen size of the second display screen 

may be smaller than a screen size of the first display screen . 

According to this structure, the same data on the first 
display screen can be displayed in reduced size on the second 
display screen, which is the sub screen. 

Also, the mobile communication device may further 
include a detection unit operable to detect whether the 
device main body is in the opened state or the closed state. 
Here, the display control unit may include a first storage 
subunit that corresponds to the screen size of the first 
display screen, and a second storage subunit that corresponds 
to the screen size of the second display screen; when a 



notification of the opened state is received from the 
detection unit, the display control unit may read, from the 
storage unit, a desired web page which is the data, develop 
the web page to the first storage subunit as bitmap data, 
and display the bitmap data on the first display screen; and 
when a notification of the closed state is received from the 
detection unit, the display control unit may read the desired 
web page from the storage unit, develop the web page to the 
second storage subunit as bitmap data, and display the bitmap 
data on the second display screen. 

[0009] According to this structure, a web page from 

acquired data can be displayed on the first display screen 
or second display screen depending on whether the mobile 
communication device is in the opened state or the closed 
state, and a desired web page can be displayed on the second 
display screen with the mobile communication device in the 
closed state. 

Also, the display control unit may set a size of a 
character that is to be developed to the first storage subunit 
as bitmap data to a size specified by display information 
of the data stored in the storage unit, and change a size 
of a character that is to be developed to the second storage 
subunit as bitmap data to a minimum size specified by the 
display information . 

[0010] According to this structure, characters can be 

displayed on the smaller- sized second display screen in a 
size that is smaller than on the first display screen. 

Also, the size specified by the display information may 



be one of 36x36 dot, 26x26 dot, 18x18 dot, and 12x12 dot; 
and the minimum size may be 12x12 dot. 

[0011] According to this structure, 12x12 dot 

characters are displayed on the second display screen. 

Also, when a size of an image to be developed to the 
second storage subunit as bitmap data is larger than a size 
of the second storage subunit, the display control unit may 
reduce the image to a size that can be held in the second 
storage subunit. 

According to this structure, the same content as on the 
first display screen can be displayed on the smaller-sized 
second display screen as well. 

[0012] Also, the data stored in the storage unit may be 

web page content of a website, the content being acquired 
via a public network . 

According to this structure, a desired web page can be 
displayed on either the first or second display screen by 
acquiring content with only one instance of access to an 
external website, thereby avoiding needless communication 
fees . 

[0013] Also, a five-point contact key for specifying a 

link in data displayed on the second display screen may be 
provided on a same surface as the second display screen. 

According to this structure, "net surfing" can be 
enjoyed on the second display screen with the mobile 
communication device in a closed state. 

Also, a screen switching method for an 
openable/closable mobile communication device having a first 



display screen and a second display screen that differ in 
screen size includes a recording step of recording data; and 
a display control step of reading the data recorded in the 
recording step and displaying the data on the first display 
screen with a device main body in an opened state, and reading 
the same data and displaying the data on the second display 
screen with the device main body in a closed state. 
[0014] According to this method, the same data displayed 

on the first display screen, which is the main screen, can 
be displayed on the second display screen, which is the sub 
screen, without additional communication. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Fig.l is a front view illustrating embodiment 1 

of a mobile phone pertaining to the present invention, in 
an opened state; 

Fig. 2 is an inclined view illustrating a closed state 
of the mobile phone according to embodiment 1; 

Fig. 3 is a block diagram of embodiment 1; 

Fig.4A shows a web page displayed on a first display 
unit of embodiment 1 in the opened state; 

[0016] Fig.4B shows the same web page as in Fig.4A, 

displayed on a second display unit of embodiment 1 in the 
closed state; 

Fig. 5 is part 1 of a flowchart describing operations 
of embodiment 1; and 

Fig. 6 is part 2 of the flowchart describing operations 
of embodiment 1 . 
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BEST MODE FOR CARRYING OUT THE INVENTION 

25 [0018] An embodiment of a mobile phone, which is a mobile 

communication device pertaining to the present invention, 

# 

is described below with reference to the drawings. 
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Embodiment 1 

Fig.l is a front view illustrating embodiment 1 of a 
mobile phone pertaining to the present invention, in an 
opened state . 

A mobile phone 101 is composed of a main body 102 and 
a flip 103 that is foldable with respect to the main body 
102. The main body 102 is provided with an operation key 
cluster 104 and a microphone 105. The flip 103 is provided 
with a first display unit 106 and a speaker 107. 
[0019] A second display unit, which has a screen size 

smaller than the first display unit 106, is provided on a 
back face of the flip 103. 

Fig. 2 is an inclined view illustrating a closed state 
of the mobile phone with the flip 103 folded. 

The flip 103 is provided with the second display unit 
201 and an operation key 202. An antenna 203 is retractably 
provided in an upper portion of the main body 102. Also, a 
side key 205 is provided on a main body lateral surface 204. 
[0020] Fig. 3 is a block diagram of this mobile phone. 

The mobile phone 101 includes the antenna 20 3, a 
duplexer 301, a reception unit 302, a transmission unit 303, 
a control unit 3 04 , the microphone 105, the speaker 107, a 
storage unit 305, an operation unit 306, an opened/closed 
detection unit 307, the first display unit 106, the second 
display unit 201 and a display control unit 308. 
[0021] The antenna 203 performs communication with a 

base station ( not depicted ) . Signals received by the antenna 
203 are output to the duplexer 301. Signals input from the 

8 



duplexer 301 are transmitted to the base station. 

The duplexer 301 outputs signals received by the 
antenna to the reception unit 302, and outputs signals input 
from the transmission unit 303 to the antenna 203. 
[0022] The reception unit 302 demodulates signals input 

from the duplexer 301, and notifies the demodulated signals 
to the control unit 304. 

The transmission unit 303 modulates signals notified 
from the control unit 304 , and outputs the modulated signals 
to the duplexer 301. If a notification from the control unit 
304 is an instruction to access a web server, the transmission 
unit 303 accesses the instructed web site and requests 
transmission of content. 

[0023] The control unit 304 interprets signals notified 

from the reception unit 302, outputs audio signals to the 
speaker 107, and causes content acquired from the external 
server to be stored in the storage unit 305 . The control unit 
304 processes audio that is input from the microphone 105, 
converts the audio into audio signals, and outputs the audio 
signals to the transmission unit 303. 

Also, the control unit 304 interprets operation signals 
from operation keys, which are notified from the operation 
unit 306, and outputs data signals to the transmission unit 
303 . 

[0024] Upon receiving a notification of selection from 

the operation unit 306, the control unit 304 notifies the 
selection to the display control unit 308. Upon receiving 
a notification of link information from the display control 



unit 308, the control unit 304 instructs the transmission 
unit 303 to access an external web server indicated by the 
link information. 

Note that the control unit 304 controls units of the 
5 mobile phone 101. 

The microphone 105 collects audio from a user's call, 
and outputs the audio to the control unit 304. 
[0025] The speaker 107 outputs audio regarding call 

content received from the party who the mobile phone 101 is 
10 calling. Also, the speaker 107 outputs audio generated by 
the control unit 3 04 and the like. 

The storage unit 305 is constituted from RAM and the 
like, and stores content acquired from a web server. This 
content includes image data and HTML documents that describe 
15 website pages. Note that the image data may be stored as a 
file attachment. 

[0026] The operation unit 306 is constituted from the 

operation key cluster 104, the operation key 202 and the side 
key 205, and receives user instructions as operations of the 

20 operation keys. The operation unit 306 notifies operation 
signals to the control unit 304. 

Also, on receipt of a user's selection from content 
displayed on the first display unit 106 or the second display 
unit 201, the operation control unit 306 notifies the 

25 selection to the control unit 304 . 

[0027] Note that selection from items on the second 

display unit 201 is carried out using the operation key 202, 
which is a five-point contact key. 



The opened/closed detection unit 307 detects whether 
the mobile phone 101 is in a closed state (depicted in Fig. 2) 
in which the flip 103 is closed, or in an opened state in 
which the flip 103 is opened, and notifies the detected state 
to the display control unit 308. Note that the opened state 
includes not only the fully unfolded state of the flip 103 
as shown in Fig.l, but also intermediately folded states 
(states other than as shown in Fig. 2). 

[0028] The display control unit 308 has a first storage 

area corresponding to the size of the first display unit 106, 
and a second storage area corresponding to the size of the 
second display unit 201. When displaying, on the first 
display unit 106 or the second display unit 201, a web page 
from content stored in the storage unit 30 5, the display 
control unit 3 08 reads the web page content, and develops 
the web page to these areas as bitmap data. 
[0029] Upon receiving a notification of selection from 

the operation unit 306 via the control unit 304, the display 
control unit 308 judges whether the selected link on the 
displayed web page, which is stored in the storage unit 305, 
points to external content or content that includes the 
displayed web page. If the selected link points to content 
that includes the displayed web page, the display control 
unit 308 reads the link target web page from the storage unit 
305. If notified by the opened/closed detection unit 307 
that the mobile phone is in the opened state, the display 
control unit 308 develops the read web page to the first 
storage area as bitmap data, and displays the bitmap data 
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on the first display unit 106. 

[0030] If notified by the opened/closed detection unit 

307 that the mobile phone is in the closed state, the display 
control unit 308 changes characters included in the web page 
to a minimum character size such as 12x12 dot, develops the 
web page to the second storage area as bitmap data, and 
displays the bitmap data on the second display unit 201. 

Note that the sizes of characters included in the read 
web page are indicated as content display information, 
depending on the size of the display screen, and are relative. 
The relative character sizes are defined as maximum, big, 
small and minimum, which may be, for example, 36x36 dot, 26x26 
dot, 18x18 dot and 12x12 dot respectively. Displays on the 
first display unit 106 are developed to the first storage 
area as bitmap data, in accordance with this display 
information . 

[0031] If the link target is judged to be content not 

stored in the storage unit 305, the display control unit 308 
notifies link information to the control unit 304 . This link 
information includes a URL of the link target content. 

Also, if the web page that was read includes an image, 
the image is developed by the display control unit 308 at 
its original size when being developed to the first storage 
area as bitmap data. When developing the image to the second 
area as bitmap data, the display control unit 3 08 reduces 
the image, if it is larger than the second storage area, so 

0 

as to fit in the second storage area, and develops the image 
as bitmap data . 

12 



[0032] Note that if the display control unit 308 receives 

a notification of the closed state from the opened/closed 
detection unit 307, and a web page from the content is being 
displayed on the first display unit 106, the display control 
5 unit 308 erases the display of the first display unit 106, 
reads the same web page from the storage unit 305, develops 
the web page to the second storage area as bitmap data, and 
displays the bitmap data on the second display unit 201. 

Similarly, if the display control unit 308 receives a 

10 notification of the opened state from the opened/closed 
detection unit 3 07 while displaying a content page on the 
second display unit 201, the display control unit 308 erases 
the display of the second display unit 201, reads the same 
web page from the storage unit 3 05, develops the web page 

15 to the first storage area as bitmap data, and displays the 
bitmap data on the first display unit 106. 

[0033] The first display unit 106 is composed of an LCD 

which forms the main screen. The screen is, for example, 
240x320 dot in size. The first display unit 106 displays web 

20 pages included in content acquired from a website, under the 
control of the display control unit 308. 

Note that telephone numbers and the like which have been 
input using the operation unit 306 are displayed when using 
the calling function that is the original function of the 

25 mobile phone 101, but a description of this display is omitted 
since it is outside the principal subject matter of the 
present invention . 

[0034] The second display unit 201 is composed of an LCD 



which forms the sub screen. The resolution of the second 
display unit is lower than that of the first display unit, 
and the screen is, for example, 120x160 dot in size. The 
second display unit 201 displays web pages from content 
stored in the storage unit 305, under control of the display 
control unit 308. 

Figs.4A and 4B show the same web page being displayed 
on each of the first display unit 106 and the second display 
unit 201. 

[0035] A "SHOPPING" web page is displayed on a screen 

401 of the first display unit 106 in accordance with display 
information of the content. 

The same web page is displayed on a screen 402 of the 
second display unit 201 with a reduced character size. 
Characters 403 of * SHOPPING" have been changed to the minimum 
size. Note that an image 404 of a morning glory on the screen 

402 is displayed at the same size as the same image on the 
screen 401, since the image 404 can fit on the screen 402. 
[0036] If the image 404 were larger than the screen 402, 
the display control unit 308 would reduce the size of the 
image 404 to fit the screen 402, develop the image 404 to 
the second storage area as bitmap data, and display the bitmap 
data on the second display unit 201. 

The following describes operations of the present 
embodiment using the flowcharts in Figs . 5 and 6. 

The display control unit 308 waits for a user operation 
of an operation key, which is notified from the operation 
unit 306 via the control unit 304, to be a designation of 

14 



a URL that is linked to a menu item (S502), and then accesses 
an external website via the control unit 304 and the like. 
The control unit 304 acquires content from an external server 
via the reception unit 302 and the like (S504) . The acquired 
5 content is stored in the storage unit 305 (S506). 

[0037] The display control unit 308 reads a desired web 

page from content stored in the storage unit 305, develops 
the web page to the first storage area as bitmap data, and 
displays the bitmap data on the first display unit 106 (S508) . 
10 The display control unit 3 08 judges whether there is 

a notification of the closed state in which the flip 103 is 
folded from the opened/closed detection unit 307 (S510) , and 
processing moves to S602 if the judgment is in the 
affirmative . 

15 [003 8] If the mobile phone is in the opened state, the 

display control unit 308 waits for a user key operation from 
the operation unit 30 6, and determines whether the link 
target of the selected item is content not stored in the 
storage unit 305 (S514) , whereafter processing moves to S504 

20 if the selected item is content not stored in the storage 
unit 305 . If the link target is content stored in the storage 
unit 3 05, the display control unit 3 08 reads the link target 
web page, develops the web page to the first storage area 
as bitmap data, and displays the bitmap data on the first 

25 display unit 106 (S516). 

[0039] Next, the display control unit 308 judges whether 

there is a notification of the closed state in which the flip 
103 is closed from the opened/closed detection unit 307 



(S518), and processing moves to S602 if the judgment is in 
the affirmative. If the flip 103 is in the opened state, the 
display control unit 308 determines whether there is an 
instruction from the operation unit 306 via the control unit 
304 to end operations (S520), and processing is ended if an 
end instruction is received. If there is no end instruction, 
processing returns to S512. 

In S602, the display control unit 308, which has been 
notified of the closed state, erases the display of the first 
display unit. The display control unit 308 reads from the 
storage unit 305 the same web page that has been developed 
to the first storage area as bitmap data (S604 ) , and converts 
the size of characters, if included in the web page, to the 
minimum size ( S606 ) . The display control unit 308 determines 
whether an image included in the web page is larger than the 
size of the second storage area (S608), and, if the 
determination is affirmative, reduces the image so as to be 
smaller than the second storage area (S610). 
[0040] The display control unit 308 converts the web page 

read from the storage unit 305 to the second storage area, 
develops the web page as bitmap data, and displays the bitmap 
data on the second display unit 201 (S612) . 

In this way, given that it is not necessary to reacquire 
content from an external server when displaying the same web 
page content from the first display unit 106 on the second 
display unit 201, the needless consumption of communication 
fees and time is eliminated. 

[0041] The display control unit 308 determines whether 
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there is an instruction via the control unit 304 to end 
operations of the operation unit 306 (S614), and ends 
processing if the determination is affirmative. If there is 
no end instruction, the display control unit 308 determines 
5 whether a notification of the closed state, in which the flip 
103 is folded, has been received (S616). 

If a notification of the opened state has been received, 
the display control unit 308 erases the display of the second 
display unit 201 (S618), reads the same web page from the 
10 storage unit 3 05 as is developed to the second storage area 
as bitmap data, develops the read web page to the first storage 
area as bitmap data, and displays the bitmap data on the first 
display unit 106 (S620), whereafter processing returns to 
S512 . 

15 [0042] The display control unit 308 waits for a user key 

operation from the operation unit 306 via the control unit 

304 (S622) . When a notification of a selection is received, 
the display control unit 308 determines whether the link 
target of the selected item is content other than that which 

20 is stored in the storage unit 305 (S624) . If the link target 
is content stored in the storage unit 3 05, the display control 
unit 3 08 reads the link target web page from the storage unit 

305 (S626), and processing returns to S606. 

[0043] If the link target is not content stored in the 

25 storage unit 305, the control unit 304 reads content from 
an external server and causes the content to be stored in 
the storage unit 305 (S628), and processing returns to S626. 

Although the display control unit 3 08 waits for 
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specification of a URL in the above-mentioned embodiment, 
a XX MAIN MENU" may be displayed on the first display unit 106 
or the second display unit 201, whereby, for example, an 
EzMenu is displayed by selecting an item "Ezweb" , and a screen 
for a portal site specified by a URL is displayed by further 
selecting an item xx TOP MENU" . 

[0044] Note that although Fig. 3 shows a block diagram 

of the present invention in the above embodiment, the present 
invention may of course be computer programs for causing 
computers to realize functions of the constituent elements, 
and a computer included in a mobile phone may be caused to 
execute the programs . 

Also, although content stored in the storage unit 305 
is described as being acquired from an external server in 
the above embodiment, the storage unit 3 05 may store the 
content of received emails . Received image data in these 
emails may be displayed at their original size on the first 
display unit 106, and may be displayed at a reduced size on 
the second display unit 201 when the flip is folded. 
[0045] Also, although a mobile phone is described in the 

above embodiment, the present invention is of course not 
limited to this, and may be any mobile communication device 
that has display screens of different sizes. 

INDUSTRIAL APPLICABILITY 

[0046] A mobile communication device pertaining to the 

present invention can be used in the 

information- communication field . 
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